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Aim: Correctly diagnosing repetitive behaviors in patients with Tourette syndrome (TS) can be challenging.
The differential diagnosis between tics and stereotypies is of particular importance, because of treatment
implications. Methods: We assessed the prevalence and clinical characteristics of stereotypies in a large
sample of adult patients with TS attending a specialist clinic. Results: Mild stereotypies were reported
by 21/148 patients (14.2%). Patients with stereotypies were significantly more likely to have a comorbid
diagnosis of Asperger syndrome, attention-deficit and hyperactivity disorder, and obsessive-compulsive
disorder, compared with patients without stereotypies. Multiple linear regression analysis revealed that
the presence of Asperger syndrome significantly predicted stereotypy severity. Conclusion: Stereotypies
are not rare in adults with TS and other neurodevelopmental conditions, especially Asperger syndrome.
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Tourette syndrome (TS) is a neuropsychiatric disorder characterized by the chronic presence of multiple motor
and vocal tics since childhood [1,2]. Tics are defined as sudden, rapid, recurrent, nonrhythmic movements and
vocalizations that tend to wax and wane in both frequency and intensity over time [3,4]. Tics are characteristically
preceded by subjective urges, in other words, distressing sensations which are temporarily relieved by tic expression
(e.g., eye blinking, shoulder shrugging, throat clearing) [5]. The diagnosis of TS is based on clinical presentation,
history and direct observations of tics [6]. TS is frequently associated with other conditions; it has been consistently
shown that about 90% of patients with TS fulfill the diagnostic criteria for comorbid psychiatric disorders, most
commonly obsessive-compulsive disorder (OCD) and attention-deficit and hyperactivity disorder (ADHD) [7,8].
Patients with TS can present with different types of repetitive behaviors in addition to tics [9,10]. Previous
research has mainly focused on the differential diagnosis between tics and obsessive-compulsive symptoms [7].
More recently, the challenges involved in the differential diagnosis between tics and functional movement disorders
have been highlighted [11]. Stereotypies (e.g., head nodding, arm flapping, body rocking) are different types of
repetitive behaviors, defined as ‘involuntary, coordinated, patterned, repetitive, rhythmic, purposeless but seemingly
purposeful or ritualistic movements, postures or utterances’ [12]. Stereotyped repetitive behaviors such as finger
tapping are present in the healthy population and repetitive movements are considered normal in developing
children [13,14]. In addition to primary stereotypic movement disorder, stereotypies are frequently reported in the
context of autism spectrum disorders (ASD), mental retardation and sensory deprivation [15–17], however, little
is known about their prevalence and clinical correlations in TS [18]. Stereotypies have a more rhythmic nature
than tics and, importantly, are not characterized by suppressibility or associated with subjective urges. Moreover,
stereotypies can have an earlier age of onset than tics (as early as 3 years vs 5–7 years), although in clinical
practice there is a considerable degree of overlap. Distinguishing between tics and stereotypies based solely on
observation can be difficult, especially in consideration of the dynamic tic repertoire of patients with TS across the
lifespan [6,16,19,20]. Identifying the specific type of repetitive behavior in TS is crucial to reach a correct diagnosis and
to provide patients with accurate information about their prognosis, as well as to implement appropriate treatment
strategies [4]. Unlike tics, stereotypies do not tend to improve with age, show poor response to pharmacotherapy,
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and are therefore managed with specific behavioral approaches [21]. It is important to note, however, that tics show
significant variability in response to treatment interventions. We set out to conduct the first study on the prevalence
and clinical characteristics of stereotypies in adult patients with TS.
Methods
Patients
The participants were consecutive adult patients attending a specialist outpatient clinic for TS at the Department of
Neuropsychiatry (Birmingham and Solihull Mental Health NHS Foundation Trust and University of Birmingham,
UK) between 2010 and 2015. All participants had a diagnosis of TS according to the current DSM criteria [1].
Patients with an uncertain diagnosis and with severe learning disability were excluded from the study. A total of 148
patients were included in the study. The average age of the participants was 30.0 years (SD 12.3). Upon recruitment,
all participants provided written informed consent and the research project was granted ethics approval from the
NHS ethics committee and the Research and Innovation Department at BSMHFT (2010).
Psychometric measures
Both demographic and clinical data, including age of tic onset, family history of tics, medication, number of tics,
presence of psychiatric comorbidities (namely obsessive-compulsive symptoms and full-blownOCD,ADHD,ASD,
learning disability, affective disorders and anxiety disorders) were collected using the National Hospital Interview
Schedule for TS [22]. Stereotypies in the context of TS were prospectively diagnosed by the samemovement disorders
expert based on clinical assessment and history taking, focusing on the recommendations set out by the European
Society for the Study of TS: age at onset, temporal pattern, movement type, rhythm, duration, premovement
sensory-motor phenomena, trigger, suppressibility and family history [6]. In clinical practice, the degree of overlap
in age at onset and treatment response invalidates the use of these variables for the differential diagnosis between
tics and stereotypies. Moreover, analyzing a particular movement among many others can be difficult at times.
We have therefore made use of observations beyond the examination period, including home video recordings
produced by the patients and their carers. A clinical description of the type(s) of stereotypy was also collected from
each patient. Two clinician-rated instruments were used to measure the severity of tics and stereotypies: the Yale
Global Tic Severity Scale (YGTSS) and the Stereotypy Severity Scale (SSS). It is important to note that the SSS,
like the YGTSS on which it is based, is not useful for diagnosing the movement in question, but for rating its
severity if appropriate. Moreover, the SSS does not have the amount of validation data that have been produced for
the YGTSS.
The YGTSS is a validated measure of tic severity for use in adults and children with tic disorders [23,24]. Tic
severity is rated according to five parameters: number, frequency, intensity, complexity and interference (each scored
0–5). Motor and vocal tics are rated separately (both scored 0–25). Overall impairment, encompassing difficulties
in self-esteem, family life, social acceptance and school or job functioning, is scored 0–50. The maximum total
YGTSS score is 100, with higher scores indicating higher tic severity.
The SSS is a measure of stereotypy severity developed based on the YGTSS [13,25]. The rated categories include
number (scored 0–3), frequency (0–5), intensity (0–5) and interference (0–5), with a total score of 18. Overall
impairment, encompassing self-esteem, family school or social acceptance, is scored 0–50. The maximum total SSS
score is 68, with higher scores indicating higher stereotypy severity.
Statistical analysis
Patients with and without stereotypies were compared with regard to demographic and clinical data, including
tic severity. For continuous variables, an independent t-test or its nonparametric equivalent (Mann–Whitney U
test), was performed to assess differences between the groups. The χ2 test (Fisher’s exact test for small groups)
was used to assess intergroup differences in categorical variables. The relationship between YGTSS and SSS scores
was explored using Spearman’s rho correlation, as the SSS scores were not normally distributed. A multiple linear
regression analysis was performed to identify which factors predicted stereotypy severity (SSS scores). All clinical
and demographic variables were entered into the regression model. p-values below 0.05 were considered significant.
Data analyses were carried out using SPSS version 20.0 for Windows.
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Table 1. Comparison of demographic and clinical characteristics in adults with Tourette syndrome, with and
without stereotypies.
Characteristic Tourette syndrome without stereotypies
(n = 127)
Tourette syndrome with stereotypies (n = 21) p-value
Mean age (years) 30.6 26.1 0.180
Male (n, %) 86 (67.7%) 16 (76.2%) 0.437
Mean age at tic onset (years) 7.6 7.3 0.735
Family history of tics (n, %) 63 (49.6%) 12 (57.1%) 0.522
OCS (n, %) 57 (44.9%) 13 (61.9%) 0.148
OCD (n, %) 35 (27.6%) 11 (52.4%) 0.023†
ADHD (n, %) 19 (15.0%) 16 (76.2%) 0.001†
Asperger syndrome (n, %) 0 (0.0%) 4 (19.0%) 0.001†
Mild learning disability (n, %) 7 (5.5%) 1 (4.8%) 1.000
Affective disorders (n, %) 41 (32.3%) 4 (19.0%) 0.222
Anxiety disorders (n, %) 17 (13.4%) 1 (41.8%) 0.471
Tic medication (n, %) 83 (65.4%) 11 (52.4%) 0.253
Mean number of tics 20.6 29.6 0.153
YGTSS total motor score (mean) 15.91 15.33 0.457
YGTSS total vocal score (mean) 11.39 12.43 0.388
YGTSS total tic score (mean) 27.30 27.76 0.857
YGTSS total score (mean) 52.26 54.95 0.491
†p  0.05.
ADHD: Attention-deficit and hyperactivity disorder; OCD: Obsessive-compulsive disorder; OCS: Obsessive-compulsive symptom; YGTSS: Yale global tic severity scale.
Results
The majority of participants were male (102/148, 68.9%) and the mean YGTSS score was 52.6 (SD 16.5),
indicating moderate-to-marked tic severity. Comorbid OCD was present in 46/148 patients (31.1%), ADHD
in 35/148 (23.7%) and Asperger syndrome in 4/148 (2.7%). The prevalence of stereotypies in our sample was
21/148 (14.2%) and 76.2% of patients with stereotypies were males. The mean SSS score in the 21 patients found
to have stereotypies was 19.7 (SD 8.5). Seventeen patients had one stereotypy, three had two stereotypies and one
patient had three different stereotypies. Most stereotypies involved the head and upper limbs. The types of reported
stereotypies were as follows: bilateral hand shaking (n = 8), body rocking (n = 4), head nodding (n = 4), bilateral
arm waiving (n = 4), bilateral hand flapping (n = 4), head shaking (n = 2).
There were no significant differences between the groups of patients with and without stereotypies in terms of
demographic characteristics. With regard to clinical characteristics, we found that patients with TS and stereotypies
were more likely to have comorbid Asperger syndrome (p = 0.001), ADHD (p = 0.001), and OCD (p = 0.023)
(Table 1).
There was no significant association between SSS and YGTSS scores (or YGTSS subscores), indicating no
relationship between stereotypy and tic severity (r = -0.019, p = 0.933). Multiple linear regression analysis revealed
the presence of Asperger syndrome as a significant predictor of SSS scores (F(1,19) = 29.933, R2 = 0.612, p =
0.001).
Discussion
We conducted the first systematic assessment of stereotypies in a large sample of adult patients with TS. Our
findings confirmed that motor stereotypies are frequently encountered in specialist TS clinics across the lifespan.
In our sample, 14.2% patients reported stereotypies in association with their tic symptoms. Most of the existing
studies on stereotypies have been conducted in child populations and data on adult patients without severe learning
disability are lacking [13]. Previous research on healthy children with stereotypies [21] found a male predominance
(63%), which is similar to our findings (76.2%). Previous data on stereotypy severity are limited, however research
on nonautistic children with stereotypies found mean SSS scores of 40.5 (before behavioral therapy) and 29.6
(after-treatment intervention) [25]. Both scores are higher than stereotypy severity scores reported by our sample,
suggesting that stereotypies in adults with TS tend to be relatively mild. Moreover, the lack of correlation between
future science group www.futuremedicine.com
Short Communication Ubhi, Achinivu, Seri & Cavanna
SSS and YGTSS ratings provides further evidence in support of the clinical distinction between stereotypies and
tics. The most commonly reported stereotypies in our sample involved the face and upper limbs. The clinical
characteristics of stereotypies were in line with previous findings in child populations: in a study of 40 children
diagnosed with stereotypies, the most frequent combinations of stereotypies were hand flapping and hand shaking,
clenching hands and facial grimacing, and rocking while grimacing [21]. When prompted to focus on the subjective
experiences accompanying their repetitive movements, most patients were able to clearly differentiate between tics
and stereotypies, based on the presence of the characteristic premonitory urge to tic.
We found that adults with both tics and stereotypies were more likely to have comorbid Asperger syndrome,
ADHD, andOCD compared with adults with tics without stereotypies.We also found that the presence of Asperger
syndrome was a strong predictor of stereotypy severity. This could reflect the presence of stereotypies (alongside
preoccupations, rigidity and restricted interests) among the key criteria for the diagnosis of ASD [1,26]. Moreover,
the high prevalence of stereotypies in patients with ASD has been demonstrated in several studies, including a
large study on 277 children recruited from clinics and special schools with autism and nonautistic developmental
disorders. The prevalence of stereotypies in this clinical population was 44%, confirming that stereotypies are
common symptoms of ASD [27]. As well as being the most frequent comorbidities in TS, both ADHD and OCD
have been reported in association with stereotypies [28]. The results of previous clinical studies have shown that
50% of children with stereotypies can present with an additional neuropsychiatric diagnosis [29] and the prevalence
of comorbid ADHD and OCD can be as high as 25 and 5%, respectively [21].
Our study has limitations. First, all participants were recruited from a specialist center, where patients with higher
tic severity and multiple psychiatric comorbidities can be over-represented (referral bias). Second, the relatively
small number of patients with stereotypies identified in our studymay not be representative of the wider community
of patients with TS. Third, the large discrepancy in sample size between patients with and without stereotypies
could have affected the results of the statistical analyses. Finally, patients with severe learning disability, including
autism, were excluded from the study, possibly resulting in underestimation of the prevalence of stereotypies in TS.
Conclusion
In conclusion,mild stereotypies are not rare in adults withTS and aremore likely to occur in patients with psychiatric
comorbidities, particularly Asperger syndrome, who require careful assessment for the differential diagnosis of their
repetitive behaviors. Our findings have practical implications, as a better understanding of the clinical presentation
of stereotypies in patients with TS can help preventing the misdiagnosis of these symptoms as refractory tics, as
well as the implementation of inappropriate treatment interventions. Further studies on the prevalence and clinical
characteristics of stereotypies in larger samples of patients with TS, both in specialist clinics and in the community,
are needed to replicate our findings. Comparing adult and children populations and examining whether stereotypies
can affect health-related quality of life in TS would be important areas of future research.
Future perspective
Correctly diagnosing repetitive behaviors in patients with TS can be challenging, as a number of patients present
with different motor manifestations alongside their tics. The differential diagnosis between tics and stereotypies is
of particular importance for future research, because of the treatment implications. Mild stereotypies are not rare
in adults with TS and are more likely to occur in patients presenting with other neurodevelopmental conditions,
especially Asperger syndrome, who require careful assessment for the differential diagnosis of repetitive behaviors.
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Summary points
• The differential diagnosis between tics and stereotypies is of particular importance, because of the treatment
implications.
• This study assessed the prevalence and clinical characteristics of stereotypies using validated psychometric
measures in a large sample of adult patients with Tourette syndrome attending a specialist clinic.
• Specific stereotypies, mainly involving the head and upper limbs, were reported by 21/148 patients (14.2%) and
tended to be mild in severity.
• Patients with stereotypies were significantly more likely to have a comorbid diagnosis of Asperger syndrome
(p = 0.001), attention-deficit and hyperactivity disorder (p = 0.001) and obsessive-compulsive disorder (p = 0.023),
compared with patients without stereotypies.
• Multiple linear regression analysis revealed that the presence of Asperger syndrome significantly predicted
stereotypy severity (p = 0.001).
• Mild stereotypies are not rare in adults with Tourette syndrome.
• Stereotypies are more likely to occur in patients presenting with other neurodevelopmental conditions, especially
Asperger syndrome.
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